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ABSTRACT 
 

Background: Learning preference is the effective and efficient modality or manner in which a 
learner has a natural preference to perceive process, store and recall new information. Learning 
style is the composite of cognitive, affective and physiological characteristics that indicate how a 
learner perceives, interacts and responds to the learning environment. 
Objectives: The objectives of the study were to assess the teaching and learning style preferences 
of medical students at UTAR by using VARK (Visual/Auditory/Reading/Kinesthetics) inventory 
questionnaires and to identify the different learning style preferences between gender and the 
academic year of medical education (pre-clinical year versus clinical year).  
Methodology: This was a university-based cross-sectional study involving 235 students from year 
1 to year 5 in University Tunku Abdul Rahman, Malaysia from December 2017 to December 2018. 
Students, selected via universal sampling, were given the VARK inventory questionnaires 
determine their preferences of learning style. Data were further analysed using SPSS (version 
22.0, IBM).  
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Results: Of the 203 students (86.4%) who responded to the questionnaire, 62.1% of them were 
females while 80.3% of them were between 21-25 years of age. 86 students (42.4%) were from the 
preclinical phase while 117 (57.6%) were from the clinical phase. 70.4% of the students preferred 
studying alone to studying with a partner or group of friends (29.6%). Among them,157 medical 
students (77.3%) preferred multimodal learning style, with the most preferred mode trimodal which 
means combination of three sensory preference for example VAR or ARK, 35.67%, followed by 
quadrimodal which means combination of all four sensory preference for example VARK, 33.76% 
and bimodal which means combination of two sensory preference for example VA or AR, 30.57%. 
The remaining 46 students (22.7%) were unimodal learners (visual or auditory or reading or 
kinaesthetic) and 37% of them preferred kinesthetics which was learners prefer hands-on, practical 
experience. There was no significant difference in VARK modalities in terms of gender (p=0.39) 
and academic year (p=0.16).  
Conclusion: In conclusion, majority of UTAR medical students preferred multiple modalities with 
trimodal being the most prevalent mode. Among unimodal learners, kinesthetics were the most 
preferred mode. There was no significant difference in VARK modalities in terms of gender and 
academic year. 

 
 
Keywords: Learning style; VARK; medical students; Malaysia. 
 
1. INTRODUCTION 
 
The learning style can be defined as “an 
individual’s preferred method of gathering, 
processing, interpreting, organizing and 
analysing information [1]. It is also “the 
composite of cognitive, affective and 
physiological characteristics that indicate how a 
learner perceives, interacts and responds to the 
learning environment” [2]. Is it important for a 
curriculum planner to know the learning style of 
their prospective students? Studies have shown 
that knowing the students preferred mode of 
learning allows the medical educators to plan a 
medical education curriculum that suits the 
students’ need for effective learning, which 
ultimately translates to better academic 
performances [3-5]. 
 
Medical education is often very challenging as 
the curriculum focuses more on andragogy, often 
synonymous with the adult learning approach, 
which emphasizes on learner-centred, in 
comparison to the traditional teacher-centred 
curriculum. It is essential for educators to 
recognize and understand different learning 
styles of their students to formulate and tailor 
different teaching strategies to the needs of their 
students [6,7]. As medical education requires the 
coverage of extensive syllabus within a limited 
time, effective teaching needs to be employed  
as it correlates strongly with academic 
performances. Previous studies have shown            
that the knowledge and understanding of         
one’s own learning style, strongly enhances            
a student’s success in summative 
examinations [8,9]. 

According to literature, there has been different 
learning styles and theories proposed by various 
authors, such as David Kolb, Peter Honey and 
Alan Mumford, and Anthony Gregorc [9-11]. 
Among them, the VARK learning inventory 
developed by Neil Fleming's is one of the most 
common and widely used learning style. The 
visual, aural, read/write and kinaesthetic (VARK) 
learning inventory developed by Neil Fleming 
provides learners with a profile of their preferred 
modes of taking in information. The visual (V) 
learners mainly learn from reading information, 
the aural (A) learners prefer to hear information, 
the read/write (R) learners prefer information in 
the form of written words, whilst the kinaesthetic 
(K) learners prefer hands-on, practical 
experience. Learners may prefer only one mode 
strongly (unimodal) or may have dual (bimodal), 
triple (tri-modal) or even all four preferences 
(quadrimodal). Multimodal learners require input 
from different modes to fully understand a 
concept whereas unimodal learners usually 
require input in their corresponding mode 
only [12]. 
 
University Tunku Abdul Rahman is one of the 
well-known private university in Malaysia and 
medical program was started in year 2009 where 
the preclinical years are based at the Sungai 
Long Campus, and the clinical years at the 
Clinical Teaching Centre in Ampang, located 
near to Hospital Ampang.  
 
The study was conducted to assess the learning 
style preferences of medical students of 
Universiti Tunku Abdul Rahman (UTAR) and to 
identify the differences in learning style 
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preferences between gender and the stage of 
medical education (pre-clinical year versus 
clinical year). In general, the findings of this study 
will provide insight into the ways how our medical 
students learn in relation to their learning 
environment they have experienced and the 
study results will help to shed light on developing 
future medical students curriculum. 
 

2. MATERIALS AND METHODS 
 

2.1 Setting and Participants 
 

A cross-sectional study was conducted at 
University Tunku Abdul Rahman from December 
2017 to December 2018 and all the 235 MBBS 
students from year 1 to year 5, were invited to 
participate in the study. 
 

2.2 Instruments 
 

The questionnaires were used as tool to 
determine the students’ most preferred teaching 
and learning methods and their learning style 
preferences. Structured questionnaires 
consisting two section, the first session was 
about general demographic information (age, 
gender) and second session contained the VARK 
inventory (Version 7.1) which is used to sample 
sensory preferences of learning [13]. This part 
consists of 16 multiple- choice questions with 
four options as answers. Each answer 
represents a sensory modality preference and 
students can choose multiple options or leave 
blank any question as long as their preferred 
response(s) could be adequately described 
within the situation. Selection of answers 
representing the same sensory modality 
preference was added to obtain the score for 
each VARK component. 
 

2.3 Procedures 
 

In January 2018, printed copies of VARK 
questionnaire were distributed to students in 
different sessions without interrupting on-going 
lectures. The data was collected after their 
lecture classes for preclinical students at UTAR 
Sungai Long campus and after small group 
teaching classes for clinical students at Clinical 
teaching centre which was 14 km away from 
main campus. Explanation was provided and 
written informed consent was obtained before 
administration of questionnaire. Completed 
questionnaires were collected from respondents 
subsequently over the weeks. The ethical 
approval was obtained from UTAR ethical 
committee. 

2.4 Statistical Analyses 
 
The data were analysed according to the 
guidelines given in the VARK website. 
Descriptive statistics were used to analyse each 
of the VARK component. The Chi-square test 
was used to determine the differences between 
VARK modalities according to gender and 
academic years using SPSS (version 22.0,  
IBM). 
 

3. RESULTS 
 
There were a total of 235 medical students 
enrolled in the academic year of 2017/2018 and 
203 students participated in the study, with the 
response rate of 86.3%. Most of the participants 
were 163 were of the age group 21-25 (80.3%) 
and the majority were females (126, 62.1%) were 
female students. 42.4% of the respondents were 
preclinical students and 57.6% were clinical 
years students. The sociodemographic character 
of the respondents were shown in                
Table 1.  
 
Regarding student’s study companion 
preferences, majority of students 143(70.4%) 
preferred to study alone compared to study with 
partner or group of friends 60 (29.7%). In terms 
of teaching methods, multiple responses were 
reported that they learned more during bed side 
teaching 114 (56.2%), followed by small group 
teaching 110 (54.2%). Around half 126 (62.1%) 
of the students thought that learning style change 
depends on the age.  
 

3.1 VARK Modalities and Scores 
 
Majority 157 (77.3%) of the students preferred 
multimodal learning style while 46 (22.7%) 
students preferred unimodal. Among the 
multimodal learners, the most preferred mode 
was trimodal 56 (35.7%), followed by 
quadrimodal 53 (33.8%) and bimodal 48 (30.6%) 
(Fig. 2). Of the unimodal learners, the most 
preferred modality was kinesthetics (37.0%). Of 
all the total respondents, 3.9%, 4.9%, 5.5 %, and 
8.5% of students preferred the visual, aural, 
reading/writing and kinaesthetic modes, 
respectively. This simply indicates that only 
26.7% of students preferred to learn by a single 
sensory modality (visual, auditory, 
reading/writing, or kinaesthetic). Among the 
77.3% students who preferred to learn by 
multiple sensory modalities, 30.6%, 35.7% and 
33.7% were bimodal, trimodal and quadrimodal, 
respectively (Fig. 1). 
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Table 1. Sociodemographic character of the respondents (n=203) 
 

Sociodemographic characters of participants Frequency Percent 
Age Group 16-20 years 37 18.2 

21-25 years 163 80.3 
Gender Male 77 37.9 

Female 126 62.1 
Academic years Preclinical (year 1-2) 86 42.4 

Clinical (year 3-5) 117 57.6 
Total   203 100 

 

 
 

Fig. 1. Pie Chart showing the percentage of students with unimodal and multimodal learning 
preferences 

 

 
 
Fig. 2. The percentages of students who preferred bimodal, trimodal or quadrimodal learning 

style preferences (n=203) 
 
The dominant learning preferences of bimodal 
and trimodal learner students were mixed mode 
of visual, auditory, reading and kinesthetic                  
(Fig. 3) and 33.8% of students who preferred 
quadrimodal use all components for learning, i.e. 
visual, auditory, reading/writing, and kinesthetic 
both male and female students prefer multimodal 

learning styles to unimodal but it was not 
statistically significant (p=0.39, chi square (x2) 
=0.71). (Table 2) There was also no statistically 
significant difference between the preclinical and                   
clinical students in their preference of  
multimodal learning style (p=0.16, chi square (x

2
) 

= 2.47) (Table 3). 
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Fig. 3. The percentages of students with a preferred combination of learning styles 
 

Table 2. Relationship between gender and Unimodal and multimodal learning style 
 

 VARK Modalities Total  
Unimodal Multimodal 

Gender Male 22 55 77 Chi square 
0.71 
P - 0.39 

Female 24 103 126 
Total 46 157 203 

 
Table 3. Relationship between gender and unimodal and multimodal learning style 

 
 VARK modalities Total  

Unimodal Multimodal 
Gender Preclinical  17 69 86 Chi square 

2.47 
P - 0.16 

Clinical 29 88 117 
Total 46 157 203 

 
4. DISCUSSION 
 
This study was conducted at University Tunku 
Abdul Rahman, Malaysia to understand the 
learning style preferences of UTAR medical 
students and the findings of this study provided 
insight into the ways how medical students 
learned in relation to their experiences on 
learning environment they have encountered. In 
this study 62.1% of UTAR medical students 
preferred studying alone to studying in groups or 
with their friends, and this result was similar to 
medical students from AIMST University, 
Malaysia (71%) 09) [14]. 
 
The most preferred learning style preferences 
among UTAR medical students were multimodal 
(77.3%) and this was in tandem with other 
studies conducted in Malaysia and in 
other regions [13,15-18]. 

Multimodal learners included bimodal, trimodal or 
quadrimodal learning preferences. Previous 
studies also suggested that students with 
multimodal learning modes had better academic 
performances compared with unimodal          
learners but the evidence is still scarce [19,20]. 
There was no relationship shown between 
learning style preference and academic 
achievement [21]. 
 
Among multiple mode of preference, the trimodal 
(35.7%) is the most preferred style of learning 
and it was similar with the studies where tri-
modal learning style was preferred among the 
multimodal learners [22-24]. Some studies found 
preference with bimodal and quadrimodal [7,16, 
25,26]. 
 
However, there were some regional and local 
studies which reported that unimodal learners 
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were predominantly more common in their 
medical schools [7,14,20,21]. Among UTAR’s 
unimodal learners 37% of them preferred 
kinaesthetic mode, corresponding to the other 
studies by other authors [16,22,25,27,28]. The 
wide prevalence of kinesthetic learners 
supported the change from didactic learning to 
practicality and self-learning which were results 
of changing trend of medical education [26]. 
Kinesthetics learners prefer active learning 
strategies such as small group discussions and 
problem based learning [27]. 

 
There was no significant gender difference seen 
in learning style preferences, as shown by 
previous studies [17,18,22,24,28,29]. Despite 
that, there were studies which showed that 
female students had more diverse multimodal 
learning preferences compared to their male 
counterparts who were more likely to preferred 
kinesthetics mode [7,15,24,28,30]. There was 
also no significant difference in VARK modalities 
in terms of academic year. This results was 
similar to the study by Swe & et al., showing no 
significance difference between preclinical years 
and clinical years students [15]. This was 
probably due to the early exposure of preclinical 
students to clinical teachings experiences by the 
integrated curriculum as well as small group 
teaching which made kinesthetics-style learning 
more preferable. 
 

4.1 Study Limitation 
 
The sample consists of medical students from 
UTAR and the study assessed only an aspect of 
learning preferences by using VARK inventory. 
 
4.2 Study Implication 
 
Based on the results from this study, the UTAR 
medical school should design their learning 
environment to cater more for the majority of 
students who prefer to study alone. Furthermore, 
as the majority of the students preferred 
multimodal learning style, educators should be 
encouraged to design flexible teaching 
strategies, especially more experiential and 
hands-on learning style to promote kinaesthetic 
learning. An example of a comprehensive 
teaching strategy would be to prepare flow 
charts, graphs and diagrams for visual learners, 
small group collaborate learning or problem-
based learning for auditory learners, role playing 
sessions for kinaesthetic and tactile learners and 
finally reflective writing practice for those who 
prefer reading/writing styles. To achieve effective 

learning, the various teaching strategies must be 
applied in concordance to the learning 
objectives. These improvisations in medical 
education will generate motivation to enhance 
student learning in an effective learning 
environment that further leads to better academic 
achievement in their study. 
 

5. CONCLUSIONS 
 
In conclusion, majority of UTAR medical students 
preferred to learn via multiple modalities with 
trimodal being the most prevalent mode. Among 
unimodal learners, kinesthetics was the most 
prevalent mode and there was no significant 
difference in VARK modalities in terms of gender 
and academic year. 
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